The role of asparagine-linked oligosaccharides in the subunit structure, steroid binding, and secretion of androgen-binding protein.
Testicular androgen-binding protein (ABP) and liver sex hormone-binding globulin are encoded by the same gene. These proteins have the same primary amino acid sequences, but they differ in attached oligosaccharides; the differences are presumably due to cell-specific glycosylation mechanisms. To investigate the role of oligosaccharides in ABP/sex hormone-binding globulin subunit structure, secretion, and steroid binding, mutant rat ABP proteins were constructed that eliminated one or both of the two potential sites of asparagine (Asn)-linked glycosylation. Immunoblot analysis of wild type recombinant ABP yielded the typical heterogeneous banding pattern. Secreted ABP was composed of two protomers of M(r) 46,000 and M(r) 43,000, while cellular ABP yielded three mol wt species (M(r) 43,000, 41,000, and 39,000). Substitution of the Asn residue in either consensus sequence for Asn-linked glycosylation with an Ile residue resulted in increased mobility of the immunoreactive ABP species. These changes are consistent with the loss of an Asn-linked oligosaccharide. Substitution of both Asn residues yielded a single immunoreactive species in the medium and cell extracts that migrated as a M(r) 39,000 protein. These results demonstrate that the mol wt heterogeneity of ABP is due to differential Asn-linked glycosylation of both potential sites. All three mutant forms of ABP were secreted by the COS cells. However, the amount of immunoreactive ABP and [3H]5 alpha-dihydrotestosterone binding in the medium was lower than wild type (100%) in one of the single mutants (65%) and in the double mutant (29%). Unlike the glycosylation mutants, alteration of other residues, not involved in glycosylation, yielded cellular ABP and no detectable medium ABP.(ABSTRACT TRUNCATED AT 250 WORDS)